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ABSTRACT

Many brain areas show dimorphic gender differences. The pontine nuclei in
the brainstem are an important relay system for the cerebro-cerebellar connection.
Pontine nuclei receive direct projection from specific cerebral cortical areas and
project their axons as mossy fiber afferents to specific areas of the cerebellar
hemisphere. Thirty-six male and female Sprague-Dawley rats weighing between
150-250 gm were used in the experiment. The subjects were divided into 6 groups;
normal controls, gonadectomized controls, hormonal masculinization, hormonal
feminization, effect of testosterone exposure at early postnatal period, and effect of
testosterone deprivation. The rat brains were perfused and cut on freezing
microtome. Brain tissues were stained with Luxol Fast Blue/Neutral Red. The
brainstem sections were recorded by an imaging system and the boundaries of
pontine nuclei in all sections were systematically identified and digitized as lines.
Reconstruction of the pontine nuclei was performed with computer graphics and a
morphometric system. The volume of pontine nuclei was measured and the number
of neurons was calculated. The differences in volume and neuronal distribution
between adult male and female rats were shown in a three-dimensional atlas. Data
were analyzed for mean, standard deviation, and statistical differences between
males and females. The data showed that there were significant differences in the
volume of pontine nuclei between male and female rats (p < 0.05). Pontine nuclei
in male rats seemed to reduce their volume when male rats were gonadectomized
and restored their pontine nuclei volume after testosterone was replaced. The data
suggested that pontine nuclei may be sexual dimorphic nuclei in Sprague-Dawley
rats and testosterone was one of the important factors involved in enlargement of
the volume of the pontine nuclei.
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